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Abstract (Basic): JP 10247735 A 

The method begins by selectively forming an insulating film (104), with an opening (105), on 
a non-crystal silicon film (103). A catalyst is held or added selectively through the opening of 
the insulating film to encourage crystallisation of silicon. Heat processing is then performed to 
convert the non-crystal film into a crystalline film. Phosphorous is then selectively added to the 
crystalline film as a mask on the insulating film, forming a phosphorous addition area (110). 
A horizontal growth area (111), from which the catalyst is removed or reduced, is formed 
from the gettering area of the catalyst in the phosphorous addition area. 

ADVANTAGE - Can be processed at low temperature. Economical with improved output and 
yield due to simplified manufacturing process. Forms semiconductor device with superior 
electrical property and high reliability. Dwg.1/7 
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MANUFACTURE OF SEMICONDUCTOR DEVICE 
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APPLICANT(s): SEMICONDUCTOR ENERGY LAB CO LTD [470730] (A Japanese 
Company or Corporation), JP (Japan) 
APPL.NO.: 09-065406 [JP 9765406] 
FILED: March 03, 1997 (19970303) 

INTL CLASS: [6] H01L-029/786; H01L-021/336; H01L-021/322 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a technique for effectively removing or 
reducing catalyst which promotes the crystallization of silicon. 

SOLUTION: An insulating film 104 with an opening 105 is formed on an 
amorphous film 103 which contains silicon. Catalytic element is introduced 
through the opening 105 to turn the amorphous film 103 crystalline. After 
the amorphous film 103 is crystallized, an element selected out of an XV 
group is introduced into the crystallized film 103 through the insulating 
film 104 as a mask for the formation of a phosphorus-doped region 110. The 
region 110 is made to serve as a gettering site, so that a laterally grown 
region 111 where catalytic element is removed or reduced can be obtained. 



(19) B#S4«f/? (JP) 



0» 4# 5* ^ 



(45)58ff a ¥J5xl24£4 ^17B (2000.4. 17) 



(51) Into/ 
H 0 1 L 29/786 
21/322 
21/336 



(B 2) (IDttSW* 

#1^^3032801-^ 
(P3032801) 

(24)SSB ¥5x12^2^188(2000.2.18) 



F I 

H 0 1 L 29/78 
21/322 
29/78 



6 2 7G 
R 

6 2 7 Z 



§B*S<Z>ft7(:£ 11 M) 



(21) fflH*^ 

(22) ffifSB 

(65)liH#^ 
(43)&§8B 
*3EIfcRB 



«W*F9- 65406 

9 ^ 3 ^ 3 B (1997.3,3) 

»«|3F1 0- 247735 

¥J5%104£ 9 ^ 14 B (1998. 9. 14) 

¥/«11^9^ 7 B (1999.9.7) 



(73)4*?Hf# 000153878 

I IJ£J5*;*: r&S«398#* 
*^JI|»i9*rtj§4£398*fa 

^;i|»^*mS«398#^ *c5££rtfc 



(72)SK9» 



(54) [»^C0«#] ^K^a^^stsi* 



(57: [»m»*o«iai 



aosa&L g::: j n ^f c^^^#t,^ B a B^!goo-ms^ T5 B 3 B ie: 

mmm<r> I ■ 5 flea* o a ia .^ir 15 * rz L ^ 



BEST AVAILABLE COPY 



«Fl*3g 3 0 3 2 8 0 1 



As, S 



l7cf tltN i, Co. Fe> Pd, Pt, Cu, A 

[filial IS*Jg 1 *fci , iM*rB2;r*ji*T, ffigffl 
b. B i fi*%mi+r iti7£ Mf)> 
[Il*il 5 ] tS*ig 1 *7t; f tIS*:^l2 :z*5i ^ gtjjggj 

[IB*xR6l !S*«5:rjS^T. gnjg/gjgg£j 1 5 flea* 
•biSfirt/tTcSi* 5 x 1 0 " ? ~ 2>- 10 2 ' atoms/ cm^oOiSS 

Mtc^cq jggbtt 5 0 0-70 or^tt^ri^ : t*»* 
[0 00 1 ] 

e-ati^^t^^fM L 7tr$8£ ^yy^^ (Thin Fil 
m Transistor : TFT) cof^Si^^lzBI-t* 5 a 
[0 0 0 2] *ib\ *M»»^*5i^-C. ^«^:^g" v i± 

[0 0 0 3] 

[0 0 0 4] 7^^^7.^^.7§i s 9 a .f^i!t 

Stffc^- / v-y ^rt, £ 

~-y HJK^ 3 y^*^EIK*iO = '>'^^!H]»*rrtiaL 

[0 0 0 5] ~<D%kt£ K?W/<- ©88"^= v -y^IslKli 

[0006] **w#e>w:, #9*as«jL;::»*tts* 

R*:1l5fc^^»fi: L-C^¥8 - 7 3 3 2 9#^« 
I£tt<0^^ra^LT^^o_^^^2®Oftfffii N # b b b 



[0 0 0 7] • <ofiE«^«jaE7£*^^ffl:cj: 'o^fs 

[0008] *^fi««:iii»w:^:i«a7E*^aiai l 
-ri/^v^ -? . [E^0t) :c 3s^Q l fc ^ & t *t-< -c fK * : c « 

[0 0 0 9] 

[ooio] t^o-r. »*^t«'?ittat5c**:a^*;ci» 
8 o ota±(73iiiaai/iSjj:.Rt^5t^ teaser 

[0 0 l l] *%^{iJitcPam^^^T^$n7tbc75 
50 flU * 75 ^ ««Ktc 3£ ^ ^ ^ r- it Isa-T 5 fc 4^ <Oftfff ^rffi 
[0 0 12] 

40 ^^^BBi±m^mmmco i om^bm^^tzjtm^m 

[0 0 13] ^fc. fthco«Wcr>«rtcJi. ^^*r^^B a B 
B B BlbLr^^^^o^ B a B^ M^7T^L, BUfa^dS^r -5: 

50 s>*Liz^*<7 b L^maes«^&tf«fatsKJ3«jH*cn 



(3) 



0 3 2 8 0 lf 



[0 0 14] **W<Z>***jneBH«jtt, ^^-S-a-^^al 

[0 0 15] ±iefi44«5£^i: LTftX i f=-^A) . 
Co . Fe (i*) K Pd , 

pt (6-&) . cu w . au (•&) asraigr?a> 



[0 0 16] Sfc. _kJEtt«t7c* if-TZft 
Wl&iD 1 5^ ^»^>lgl^ian: 7c.^^ LTit. n (S3?) , 
P ('.)>) . As (at*) . So !7>fr>) , B i 

[ooi7] mmtotimt moetcX^ ut-7 

5cS?) £ L T 'J > &i£tt L 6 0 0 X:iHr&(7}jD*ft 

C<DB$, NisP, NisPr. Nil P, Ni 5 p 2 , Ni 
: P: , Ni Pi. N'iP:ii>5 

[oo is] «±w«!c. mm-is-tsftik'gwicnm&it 

m&<F> 1 Sl ^/i^Igi^yvf- Tc^T^o y xoteMiZ 
fcli{£«-f*- £?}*-?# o. 

[0 0 19] **W!=J3V»T*4,W«W5;fllJ« 
(1) *aSK:w.-*tLTg^a«j:c*feSlK H'**) £s£ 

[0 0 2 0] iPo, ^Aamc0^ a B Q {t:;^L-r^g3^°8 
- 7 8 3 2 9 %-2:m&SL<n&:m *rfijffl u ttA-ffcttafe 

[0 02 1 ] JSoT. ttsa5£35cr(»^SS:{i3S;JjD^-5® 

"t" -5 nSS£ £ itffi—<nm&. £ -■*£ ^ „ 
[0 0 2 2]" ~" 



^t?#A«K (W*.tt#Ara%IR) l 0 3 *rJB]«U~' 

^±:-«&.tajji i o 4 *riatt5 0 c<o«iRK i o 4 »i! 
[0 0 2 3] #.:z. »mjtm^m 1 o 6 i»*u & 

1 0 8 *rt#^ c tt«5cSK(0«ittlfRtt l 0 

[0 0 2 4] gift^TLfc6. «!ME5cXO»«ar& 
i-fijffl 1 0 4 ^ £ LT 

*-'ft9 5 S£oT. SS^tE^cO^^d®® l 0 7 t m&l&irj 
1 5S.1'6 igrfri ;t (O {Js/jOf>IJ!£ £;ifff)— c^j fig £ f£ 

[0 0 2 5] -fit, JJD»*aJl *rff 9 ~ £ T«fiS*«« 
1 0 8:=»eL^tt«5E**r»lb$-tt-. jgjgjg^ 1 5 Si 
?5' ^iMi^n/1iic^*^AD L 7t®^c 1 0 7 ,zy ~y ? l> ^ 7 
20 ««S®JS 1 0 8 :w«ff-r*tt«5E 

[0 0 2 6] 

[^5ffi<?j] mmm i : 

£ LTJiU ^*r^J£^-^ 0 

[0 0 2 7] Sf, #7XlSi0imtU 

'.zmtmmm-r:-^ z> Twm i o 2 *r2oo nmco/?$;r?i?fig 

[0 0 2 8] ^SfllH 1 0 3 *r 7*7 X-r C V 

Dj£*^{i«JECVDzfe*rffl^-C10~75nm (»*L<Ji 

::iiS*tt^SK^M ^Jxiis i .Ge 
•-. f 0 < x< n - £ i>-r-*-s = 

[0 0 2 9] c>:;;, ^B B B «^Sf)K 1 0 3 «o«*Ytxs*- 
ff p a »*B/£*i*{i«fBfl5P8 - 7 8 3 2 9-§-^a{cfSig 

40 [0030] ^as^kr 1 0 3 ±iz«t<tmmm 

0 4 ^50 — 150 nmcoi?^;z^Rr 

:c^^-$ryu*rj6»o-r^S[«:-BBpg5 1 0 5^^Jt^ e 
(El 1 (A) ) 

[0 0 3 1 ] 9:\Z y »*#H«^-ruv**raR«t^5 - 
i: :c =t -1 ^SYL^^JK (m^it-^) ^r§3 p i 0 5 



-9- 



7 

^#110 6*rMt^ o (Hll (B) ) 
[0 0 3 2] HIl (B) {^-r#ffiiriq# o <b , ^ 

irttSSO -650 X) COfSST 4~8hr OflD^ftlJl*:*? 
i ^ #EAKSXJK 1 0 3 <r>&&i£*:if o , (EI l 
(C) ) 

[0 0 3 3] Ii^B^ *S B ^-ft«OS*0«i, ( 1 ) - y 
^r^WttlOT (*SAi*JK) , (2)-«ricft«« 
1 0 8 (Zaftig) , (3) .*]«ftflSfttfftaiofc«e 
l 0 9 (#111?®*) O£o^a;:^$n^ 0 

^sfiSi \^xmm-rz><D\± (2) offiisssa-:^ 

So 

[0034] :5 LT^ B s B^^^J!M-r^^4li.«Sffi^ 1 
os^^ix^o efiffciS!iott«ftig«:rs±fa 5xio 

: 3 a t oms/cm 3 uOsftgT — y ^/V LT^^Ct/j 5 5 
IMS (SiZftftW -CflftEcrLT'- ft3b\ ~ r. 

[0 0 3 5] JfcSw* ^^^^DXS-TfiJfflLfX-e^^ 
IfeSMl 0 4*r-t<75**H*»JfflL-cyy.^ y >^HO 

[0036] ffir^pYTj-vco^^efi^siu-ras^D-r 

[0 0 3 7] *3Qaefl<o K— *r a >-^Xfl!£flDi£m/£^ 5 
-25k VtU K— X»*r ixlO* 3 - 8 x 10' = atoms/cm 

*>mmm& (kt, 1 1 otcj* 5 

x t O 1 3 — 2 x 1 0 2 1 a t oms/cm 3 <oatff"? P -Y y&v&lN £ 
tiZ a mi (D) ) 
[0 0 3 8] *3SJa«OflWc-?«U y ^*A0«« t n y 

^^^Lfcooii. p^ty»ir ^ssai«dBci 1 o;c 

S^ix* — y-frvujftS ( IX10 T3 — 5 x I0 r? atoms/cm 5 

mm) £yi>iffimmm<mmTzzb3m&nz>fi*b 

[0 0 3 9] P>f.ty«Dm^Tlr:b> 2^f# 
(S^^-T 5 500-700 5 C («:»0«J-i-^6OO C C) . 2-4hr 
^MM^mv «dcS®«cl 0 8 ::;^tT^f^ 
•ycr/u*; y >-^^D®^c 1 1 0 — ^r^lbe^Oc ~ o 
\*XP4*i'\ziL?> -<y^uS«^i£^$2xfc«|J5!tSffl 
«l l (@1_ (E) ) 

[0 0 4 0] J^±(0««C It" ^l^^r^l^c 1 0 8 \ZI3t& 



(*J 0 3.2 8 0 1 * 

8 

W^J:ru^ MIM l i i Jcff*n.-5 — y*vu«g 
1 xl0 13 aioms/cm 3 i^T (ff* L < «: 5 x 1 0 : 7 a toms/c 

[0 0 4 1 ] ZZ-?m2lZ7jk-TT-7l-ZS I MS55-«f:c 
J: 5 — y 4r ^ <o«S $ = 7 r ;u ^ ft* ft ft 

10 S$tdb^ s 

[0 0 4 2] (D2 ic^t^A-r^rx*-^— ^rip-r.^ 
i o 7 x^ z zxzm*&\zm^-t -nrnm-t??* y 

>/^S>l-CKtof;^ 5xl0' ; 3toms/cm 3 ^± 

[0 0 4 3] BT'^cAo ^ ;"t4wnx^nl^c ^ 

ffl«iSL/-c^m-r^ 50, (Ell (E) 0 3-:^$rL^® 

ts s -r ^> . z ^mf&S:migi :z vt ^mxm <r>&m -c k 

5x 10" 3 at oms/cm 3 tO^>ST— y t/k^flSLTv x fr 
20 ^-y^ y >^X^^J:oT5xtO ,? atoms/cm 3 ^T;c 

[0 0 4 4] 3^*5. l££ 0. 0— 0. 02u m^-Tli^^r^^ 

S^LTib^-O. HBgJwSi IxlO* 7 atoms/cm 3 i^T:3i-r 

[0 0 4 5] K±cO«ft^y^ y >/II*r*TLr: 

^ $6»gg i 0 4 ~l$fc^r L . ^b b b^s > ^san 

50 ft < <h b ^ ^ */u»J«fll« ft ^> SS^^^IA AfBtt 1 1 
1 

[0 0 4 6] ftfc\ g;cy-.x/Ku^>>fii«>ft^sc 
^ji, — ^ -^yuas^iE^aft^p-Y^^^asaii-* 

- J;oT i , ^^WI^4 i.2^y-7/KW>?!8!: 
#^ixT^*^>fti/\ 
[0 0 4 7] «±<fc««3-LT*JSft«« 1 1 1 tf>^tlPf 

(ft«cO*i»i*») 1 1 2 3*5&a-r*o 
*ja«c*t«*it5:i^ ^Bib^^b^r-r^^ 

5, (nil (fi ) 

[0 0 4 8] *fc, -y5r/u^^D-ro^:rfiJfflL7±-^ 
ftvs fi&oT, Si^^-tr^^ffiBSltort, SJit^S 

[0049] :3eitw2: 



-10- 



(55 

9 

[0 0 5 0] ^?—T-—M±m^\zmm*mMr? . 

[0 0 5 1 ] in^r^Lt, — ft£S6*t L/tS 

T,\,*:>fv? y y/-C^^^-:-far^5c fctfU /o 

Jl5fe# (l — if— ^KI, -*/u =¥—&««) 

[0 0 5 2] U-f~*iLt!tKrF, A r F . Xe 
C 1 #*OjK#*i-J-«^ !f— . CO? . 

[0053] :m&m 3 : 

[0 0 5 4] 7>7"7i — /^wJ:^3DfBJaSt Lt^R 
TA (7i J 7 K • ■»*■— ^/u • T— — yt) ( jv^Jont^ 

[0 0 5 5] X««i:r^:to»««a:cRTA*:#i]ffl- 
t . 700— 1 1 00 C C 1 1 ^ SSia7-=— /U^JS*r&#7S> 

[0 0 5 6] o o;'. 700-1 1 00 C C 9 K</ ^£J£J:: £ 
'>LT^t y 7/i5ffil^n5^f*."35fi< ^frft 

[0057] ^asoiu: 

ir^*«*r*Lfc^ *^Js^j-r^«fiife*r^i-^»^ 40 

[0 0 5 3] *3£fe{»-?J:JU Hil CD) 
v^Sfi*PH3 ^.^^.wflSL, C VDS5CJ; 9 P-f 

bkttzm&i (Ell (D) /)107 t^$n^^iS) O 

Z ^^JST.^^S^-ft -3 ~ i T- P -f X Z> — y *r 

[0059] jxMlws: 



»»SB3 0 3 2 8 0 1 ^ 

/0 

[0 0 6 0] 0 l CD) iz^-f^^zis 

t^TPSG (^y>J^^7^) mm 

&*b3!3ft#!3 >^::^7^ 'J S i: £ ®Jj$ 

(IDl (D) ^)10 7 T^art^BI^) c75^S(0^:zJz 

5 :>-:p 5 G ^a^rir- p-i' '9 

[0 0 6 1 ] C^55^i6: 
^:^5fi^JT^N^>*^/u«!T FTi P^-^Jfc/KBT F T 

£ ~:ts4Sfti::$a^ £-*>*r^c mo s 0^^^St^rl 

[0 0 6 2] ill 3 LA: .mjsl ^> 3 0 1 1^=7 7| 
•ffi, 3 0 2 ^TifcfS. 3 0 3 uNft.^AlT F T^S 

t*s, 304 !tpf--x^.iTFTy)fEt±i-:^^ ; m 

tti3 0 3, 3 0 4 r±X3kW 1 TRW L fcfWJXW^tt 
[0 0 6 3] IfclZ* 7 7 - C V D fc It^fl C V 

1. M3 0 5^ott^ ; 0U3 (A) ) 

[0 0 6 4] T/u s^^^^t 

353 1 8 ^'&mc.*st<r>&m ~ nm-r* o isi^^fatg 
307. m&ttmm&tikM3 o s; 3 09, smt^ 

3 10. 3 11 ^Mcno, 

[0065] ^-v .^m@3 10, 311. 

4*co»«»{fc«3 0 6. 3 0 7^^iLtWS^ 
Sftfflt3 0 5 *:=- y^-^ ^Iftl3 12.31 

3^r^e£i-^ 0 LT-^coS, ^TL «^toBMS»itK 3 
0 6. 3 0 7^~t^ ;:>LT^h?6SiR3 1 

2. 3 1 3<oaaffl^»ffiL^:«JSt^5o (El 3 
(B) ) 

[0 0 6 6] N-ffl^rft^i-^^FiCW^^-^^-r.Tl- 

[0 0 6 7] ZC03#. ^niS^ffi.^iiJl ^^?^F^&^^r 

cO^^oOT:^ br^^Dono= n* pliSf-^oO LDD 

(^Fffi»i*.!S:i 1X10' = - i xi0 13 atoms/cmVm 

[0 0 6 8] eci:, 2S§cO^^^D^{^DiS«J3E 
SOOQ^T (W*L<{^ 300 Q JUT) t"i:^«i- 



-11- 



11 

[0 0 6 9] «±<OXS*:*rC\ N^*/u©T FT<0 
y-^^i«3 1 4> Ku>fyffl«3 1 5. teSfcK^Fffift 
ffi*3 1 6> ^*yu»dcffl«3 1 7 d5flg#3ix4 0 # 

*/U® T F Ttf>i£t±« £ PI t^oTi (B 3 

(C) ) 

[0 0 7 0] Nft^^lTFTrloTkv-x 
St** 3 1 8*rtttf\ Pl^to^^.txo 

is =t 9 *> 2 - 3 »aR(o^Fa*-Y l # < t 

[0 0 7 1 ] :^:LT, Pft^^lTFT^y- 

32 1. ^/uMffii^3 2 2->Mcn<b c (B3- 
.CD) ) 

[0 0 7 2] K±«0«l:LTiSttia^aLfci, :7 r 

[0 0 7 3] JSfcJC, J|fflj&IMK3 2 3^: 500nmoV$fr 
»J«-r*. JimS&«JR3 2 3 ch LTtt:»iL^SfK, S<L 

[0 0 74] ^ IT, S^-^^rMLty- 
^IE^3 2 4, 3 2 5. K>^>E^3 2 6*:MLt 

in 3 (e) i;;*rtt»*r»«. Tjc^st^t- 

SU03l*:?Tt v£#^7k*ffc: LtCMOS EH^^^g-j- 
[0 0 7 5] **»W^*-rCMOSHKtt>f 

[0 0 7 6] *fc. ^i;:LtffMl/ , ;TFTIif- 
^^/UBf&mi&3 17.3 2 2^«^tOfSf^oO^^{C^i 

IS^^PTFT, CMOS ESS, £ o iC^^aStftte] 

[0 0 7 7] :^5s^j7: 

-ffl^tt, a?*^^STFT:cigffl-ro«^cowco 

[0 0 7 81 m 4 (a) ;cio^-t\ 40iw^s 
4 0 2!±TJttBt, 4 o 3itMmi±^tn^£^y^ s 

4 0 4 tt^V S 4 0 5 ^AffSXHC. 



3#§^ 3 0 3 2 8 0 if 

72 

4 0 6 l^^tt8E5c*<oS^lS^ x ^ t * 
T*fc^ 0 ^7^«aR4 0 6:c?iHnSB4 0 7,-3* 

[0 0 7 9] y y^ig 

*7 r — *-*7* — — /U-?fT 3 500-700 tC<7j»d 

S*tS4 0 3 t LTigfflt^^f/}^^, U— if 

70 [OOSOI^LT, HJStfJl irl5]«co*^>=r- Stfe 
fl"Lfc*4 0 8 *r^*S^-* 0 (H4. (A) ) 

[00 8 i] (k' t z^ m&<t<Dfrfttf>mmi&m*:ff\,\ * 

4 1 0Ji»*t£S*«^** = y"-5r/uSSaifBiaE, 4 1 1 
(B) ). 

[0 0 8 2]*;-. iy^u^y* y ^?-tz>tz#><o 

"C. 'J >-^o®^4 l 2^Mcn^ (HU (C) ) 
[0 0 8 3] ft;::. 7y9V > ^ CO tz then M f£Mm ~- ft 

b\ y >*iSaDliItfc4 1 2 ::tootr.- 7 

"r^7^!i>m, — y-Sr/Ud* 5xl0 1? at 

• oms/cm* J£l T<Z * -Tflfc* ^ fc :i(6® $ K7t*/£ft«M£ 4 

1 3^Jf^53toix^>, ({gi4 CD) ) 
[0 0 8 4] ft::, t?Z^fZ$&mm4 Q 6*:f&^ 

L. *EKgfiattc4 l 3 ~v<^ — ^^^ LTri"i±il4 1 4 

50 9 —=-1/ 7 LT^sJcorL^^-r^/t ^ S 4 1 5 *r 

att^o cnu ce) ) 

[0 0 8 5] 14 CE) ^i/i^#on'co, N'S*:i 

^f«4 1 6^J;^Kv^yf«4 1 7t*r»*t^ s 
- $ h\z, y-7iEa4 1 8, Ku-r>E«4l9*:M 

^ y?^T f T^^i-^ c 
[0086] - <om^. sso*aw*3Sn-^a> 

[0 0 8 7] ;^5S^js: 

*3?lfe^J-r'J^*W^:iSffl L fc TFT -rfflv 

[0 0 8 8] , §5::^li7^^-7 s u ? 
(hJSS^^ > y * @K*:MtoM}::tCMOS[El^ 

jo ^r, si*^ s y *.^®K*r«jffi-r5««:ciijiraiTFT 



-12- 



(7) 



^I^B 3 0 3 2 8 0 1 



13 



14 



[0 0 8 9] #:J3, ^Jg«6T-CMOStsIKiO«iS (T 

[0090] Stt«e:z*LiicviosiaKi^f^ 

SxS::KoT, H) 5 cO^ifiiliOC MO 3 SSScrSfea-*- 
5c li*T FTOlBiftJiC MO 3 Hf8 

T^-7^W S*ii!:lt^ LDD®«(OS^^ 

[o o 9 i ] cviosia»(0±:rriw«ttWJiJBi^tt5 
JBm#6»JBt5 0 l 3*12:7 ^bia. y * -^j* 

? 5 0 2.^EIcno 3 ;fc*>\ ^nS*m-^'\~t-7=7 y<?i> 

5 o 2 ^mm-^ s «; ^ ^[£jggxO±y7wO^;zis;?-r'^ 
[o o9 2] yy 5 o^i.'dsiwt^JirJuea 

K5 0 3 fcix, = TK—sis-r&'.fxmmW. 

[0 0 9 3] 5 0 6 JiAt^lStS. 5 0 7 

«Ut^*5»|6l««. 5 0 8 Ji^fSjiltoiEfSlJK^fe^ 

S«>coPfl:z?$B%il5 0 9 ^r^^LTia 5 ;:,Tt7^f 

[0 0 94] £fc. 7^^^7^'J^ 30 
Ko^»^rfH6:ciBBS{h:LT^-t- 3 ! 6 Xiot >T. 6 0 

1 6 0 2 ttTJftK* 6 0 3 fiiii*^ S L> 

^*[p]?g, 6 0 4liy-^ KW/n-E^ 6 0 511^ 
S K7^^-BB, 6 0 6;i=>7^®^-r^o 3 

[0 0 9 5] 3-/-^Ih186 0 6 :^cr^^j;c^T F 

[0 0 9 6] lH*«9: 

-r^^ SrV .^^W. 77— tr ^* — > a /<- y-f 

[0 0 9 7] 117 (A) li—M" /Usui's — ^ (=— 
fyuny-i-^) . 0 0 1. 77 J ^gfl 2 

00 2, 0 0 ^^•yf2 0 0 4, 

S12 0 0 5 TM^rio, 'tfP^!lf^i2 0 0 5 50 



[0 0 9 8] 127 (B) FV^y Sx^7u^ 

T-&> 9 , 2 10 1. m^mMi 2 10 2, ✓< >- KSE 2 

1 0 3T«/S£ri5 e *^^^12 l 0 2 

[0 0 9 9] 17 (O it*-t^-> 3 v>.x^i, 
X'fon, *t&2 2 0 1 . *^I2 2 0 2. MkfP^-f y 
^2 2 0 3, 7^t2 2 0 4rM$no : M*H± 
3^3lg2 2 0 2:cigffli-5- 

[o i o o] m t (d) i±mmmmx~&>'o. *f£2 3 0 

1. *^m^7»2 3 0 2. f^^aJ2 3 0 3, S^gl 
§2 3 0 4, »f^yf2 30 5, 7yft2 3 0 6. 

ix£ a «^;if^2 3 0 A^mm-r^ - 

[0 1 0 1 ] HI 7 (E) VZVt&U* 7^?), *»2 
4 0 1, S^lgg 2 4 0 2, *^*B 2 4 0 3. »M'E 
^^^2404, ^7T'J-2 4 0 5, SffeSG 2 4 0 
6T«/S:$ix£ 0 **Wli*^3SK2 4 0 2!cigSi"5 

[0102] a±o*n:i, ^^p^^/^^ffiiis^ts^-r/r 

[0 10 3] 

[0 10 4] £f-, tt^7c*oeg^lxM-?f£ffi-r5-r^ 
^cb, /^Ka^co i 5^^^o ig^ixfcjc^(0^7jnx^-rf.€: 

[0 10 5] *«W*:fflt--C»&nfc« B B BttJK 

[m i ] ^b 3 b t±m(r>mf$: 11 ^^ta 

T F T<of«lxa*:«i-H. 
T F T^itSlir^ta 

m bb ^ ^ i& g <d ± s *r -f m 0 



[12] 
[i3] 
[04] 
[B5] 
[[3 6 ] 
[17] 

1 0 1 
1 0 2 



TASK 



-13- 





15 


1 0 3 




10 4 


•mm 


1 0 5 




1 0 6 




1 0 7 





1 0 8 

10 9 

1 1 0 

1 1 1 

1 1 2 



»l¥ 31 3 0 3 2 8 0 1 ^ 



[mi] 

103 r 104 



101 ^102 



I 



io7 -j, e&fba t » mnmrn m 109 ^ 




I I I I I p-f*>«««a J | | 




^ i- 110 t- 108 




-112 



[H121 




0.0 0.02 0.04 0.06 0.08 0.1Q 
3i£ (Mfn) 



[19 6] 



605 




y /- 60S 604 - 503 





001 602 



*#i*5S3 0 3 2 8 0 1 



[tU3] 




(C) L 3 14 L 315 







:io; 



%fVrm 3 0 3 2 8 0 1 %■ 



[07] 



2103 




-7 a ^ h^—itCDirTt^ 



(56)#%^jW 4*68 —264441 (JP, Al 

»BH ^ 6 —333825 (* J P, A) 

WBB *Pl -281 735 (J P, Ai 

»BB BS63 -1 3653 1 (J P. A; 

(58) BSLfc»» (Int. CI. \ DB^l 
HOI L 29/786 
HOI L 21/322 
H01L 21/336 

J I CST-r-f (JOIS) 



**MF» 303 2 80 1* 



-17- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ,_, 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

Cf COLOR OR BLACK AND WHITE PHOTOGRAPHS 



